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Description 

Connecting bar arrangement for an electric switch and electric 
switch comprising a connecting bar arrangement 

The invention relates to a connecting bar arrangement for an 
electric switch comprising aligned connecting bars. The 
invention also relates to an electric switch, in particular a 
low-voltage power breaker, comprising such a connecting bar 
arrangement - 



In low-voltage power breakers, in particular for high rated 
currents (for example 6300 A) , there is considerable current 
displacement in switching contact systems of closely adjacent 
switching poles owing to the connecting bars influencing one 
another. This current displacement brings about a nonuniform 
distribution of the current (and thus of the lines of force) 
over the cross-sectional area of the connecting bars; to be 
precise in particular when subjected to a surge current. This 
results in the switching contacts associated with one another 
being lifted off and correspondingly in considerable erosion of 
the switching pieces of the switching contacts. 

A generic connecting bar arrangement and an electric switch 
comprising such a generic connecting bar arrangement are known, 
for example, from the document DE 100 54 497 Al . - In this case 
it is known that current displacement (skin effect and 
proximity effect) results in the connecting bars as a function 
of the localized position of the connecting bars and their 
phase angle. In order to counteract the effects of this current 
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displacement/ in particular in connecting bars which are 
aligned very closely next to one another, provision is made in 
the case of this known electric switch for higher contact 
forces to be applied to movable switching contacts in the form 
of contact levers which are associated with outer (in the 
direction of alignment) contact regions of the switching pieces 
of the connecting bars than are applied to contact levers which 
are associated with the central contact regions of the 
switching pieces of the connecting bars. The contact-lifting 
forces, which are stronger at the outside owing to the higher 
concentration of lines of force, are thus counteracted. 

Against the background of a connecting bar arrangement having 
the features of the precharacterizing clause of patent claim 1, 
the invention is based on the object of counteracting these 
effects of current displacement in another manner . 
In accordance with the invention, this object is achieved by 
the fact that a localized reduction in the cross-sectional area 
of at least one of the connecting bars is provided for the 
localized compression of the lines of force in the direction of 
alignment. 

Such a design makes it possible to deflect the current locally 
out of regions having the greatest current concentration into 
regions having the greatest current displacement. This 
deflection results in an extension of the current paths in the 
regions having the greatest current concentration and thus in a 
weakening of the concentration of the current in these regions. 
The localized reduction in the cross-sectional area therefore 
brings about compensation of the current distribution over the 
cross section of the connecting bar; to be precise in 
particular in a section of the connecting bar which directly 
adjoins the section having a reduced cross-sectional area, when 
viewed in the direction of flow. 
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A connecting bar arrangement is known per se, in which end 
faces of the connecting bars run parallel to the direction of 
alignment, and in which the connecting bars are provided with 
at least one cutout, which runs essentially parallel to the end 
faces, for the purpose of deflecting the current 
(DE 101 44 440 CI) . - With this known connecting bar 
arrangement, however, the cutouts are provided for the 
compression of the lines of force transversely with respect to 
the direction of alignment in order to guide the current close 
to the end faces provided with switching pieces (stationary 
switching contacts) parallel to the end faces and thus parallel 
to the current in associated movable switching contacts, i,e. 
in order to achieve an attracting effect between the switching 
contacts . 

In contrast to this, with the connecting bar arrangement 
according to the invention provision is made for the at least 
one cutout to extend transversely with respect to the direction 
of alignment through the entire at least one of the connecting 
bars . 

The phase angles of the aligned connecting bars are generally 
offset such that, in the outer (in the direction of alignment) 
sections of the connecting bar, there is a higher concentration 
of the lines of force, i.e. a higher current load. It is 
therefore advantageous if the at least one cutout is provided 
in a first, outer (in the direction of alignment) region of the 
at least one of the connecting bars or if, in addition, a 
second cutout is provided in a second, outer region, which is 
opposite the first region, of the at least one of the 
connecting bars. 

It is advantageous if the at least one cutout extends close to 
the end face. This ensures that the lines of force, owing to 
the current displacement (skin effect and proximity effect), do 
not 
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concentrate in the two outer (in the direction of alignment) 
regions of the connecting bar again until the end face is 
reached. 

Particularly effective compensation of the current distribution 
can be achieved if the at least one cutout extends in the 
direction of alignment essentially over a quarter of the at 
least one of the connecting bars. 

The novel connecting bar arrangement is preferably provided in 
electric switches, in particular low- voltage power breakers, in 
which the connecting bars of individual poles are arranged 
closely adjacent to one another . 

One exemplary embodiment of the invention is illustrated in 
figures 1 and 2, in which: 

figure 1 shows a schematic illustration of an electric switch 
comprising a connecting bar arrangement, and 

figure 2 shows a connecting bar arrangement for a three-pole 
electric switch. 

Figure 1 shows an electric switch 1 in the form of a 
low-voltage power breaker having a switching contact system and 
an associated arc-quenching chamber 2 . The switching contact 
system comprises a stationary switching contact arrangement 3 
and a movable switching contact arrangement 4. The movable 
switching contact arrangement 4 in this case has a pivo table 
contact carrier 5 and a plurality of movable switching contacts 
6 in the form of contact levers. The movable switching contacts 
6 can be pivoted parallel to one another and are supported on 
the contact carrier 5 under prestress 
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by means of contact force springs 7 . The movable switching 
contact arrangement 4 is coupled in a known manner to a 
switching shaft 9 via a first lever arrangement 8 represented 
merely schematically in figure 1. The switching shaft 9 at the 
same time is used for driving further switching contact 
systems, which are not illustrated in any more detail and are 
arranged parallel to the switching contact system shown. The 
switching shaft 9 can be moved from an OFF position, in which 
the switching contact system is open, to an ON position, in 
which the switching contact system is closed, by means of a 
drive apparatus 10. When the switching shaft 9 is moved to its 
ON position, the contact force springs 7 are tensioned further, 
with the result that their force acts in the pivoting direction 
of the switching shaft 9 pointing towards the OFF position. The 
drive apparatus 10 has a drive 12 provided with a storage 
spring 11, a second lever arrangement 13, which couples the 
drive 12 to the switching shaft 9, and a switching mechanism 14 
for the purpose of latching the movable switching contact 
arrangements when the switching contact systems are closed or 
for the purpose of latching the tensioned storage spring 11. 

As shown in figure 2, three stationary switching contact 
arrangements 3 form a connecting bar arrangement, which has 
three aligned, upper connecting bars 20 (cf . figure 1) . In this 
case, each of the three connecting bars 2 0 is provided with 
switching pieces 22 on their flat end face 21 which faces the 
movable switching contact arrangement 4, said switching pieces 
22 bearing against switching pieces 23 of the movable switching 
contacts 6 under the force of the contact force springs 7 when 
the switching contact system is closed. 

Each of the connecting bars 20 has two cutouts 27, 28 in the 
form of slots in the outer (in the direction of alignment) 
regions 25, 26, said cutouts 27, 28 running close to the end 
faces 21, parallel 
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to the end faces 21 and extending in each case transversely 
with respect to the direction of alignment 29 through the 
entire connecting bar 20. The introduction of these cutouts 
results in a localized reduction in the cross-sectional area of 
the connecting bars. Owing to these cutouts 27, 28, the effects 
of the current displacement are essentially canceled; to be 
precise owing to the fact that the current distribution is made 
more uniform. The cross section of the connecting bars is 
constricted such that the path of the current in the respective 
connecting bar to the outer (in the direction of alignment) 
contact regions 30, 31 of the switching pieces of the 
stationary switching contact arrangements is longer than the 
path to the central contact region 32 of said switching pieces. 
The concentration of the current towards the outer contact 
regions 30, 31 is thus weakened. Flat material made from 
fiberglass-reinforced plastic has been introduced into the 
cutouts . 

Good results in terms of a compensated current distribution are 
achieved with the novel connecting bar arrangement if the 
cutouts 27, 28 of each of the connecting bars 20 have a 
distance of approximately 8 mm from the respective end face 21 
and are in the form of slots having a width of approximately 
2 mm, in which case the slots extend in the direction of 
alignment 29 in each case approximately over a quarter of the 
width of the connecting bars. The remaining cross section 33 
then corresponds approximately to the total cross section of 
current cables 34 (cf. figure 1), which connects the movable 
switching contacts 6 of the associated movable switching 
contact arrangement to a lower connecting bar 3 5 (cf. 
figure 1) . Surge current trials, which have been carried out 
using such a connecting bar arrangement, have shown that, in 
comparison to conventional connecting bar arrangements, in 
which no localized reduction in the cross-sectional area of the 
connecting bars is provided for the localized compression of 
the lines of force 



PCT/DE2 004/ 00212 0 
2003P14374WOUS 



- 7^ - 



in the direction of alignment, the central contact regions of 
the switching pieces are utilized more effectively and the 
outer (in the direction of alignment) contact regions are 
subjected to a lesser load. 

The notches can be produced by sawing or electroerosion . In 
addition to plate-shaped materials, thermally resistant fillers 
are also suitable for filling the cutouts. 

In place of the slots, closely adjacent drilled holes can also 
be provided for the localized compression of the lines of force 
in the direction of alignment, said drilled holes extending in 
the outer (in the direction of alignment) regions of the 
connecting bars close to the end sides transversely with 
respect to the direction of alignment in each case through the 
entire connecting bar. In this case, it is not necessary for a 
filler material to be introduced. 



